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(54) EYE CHARACTERISTICS MEASURING INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely superpose the 
aberration or refractivity data of an eye of an examee 
obtained from a first light detection part and the cornea data 
of the eye obtained from a second light detection part with 
each other. 

SOLUTION: A measuring part 1 1 1 measures optical 
characteristics of the eye especially on the basis of the first 
light detection signal from the first light detection part 23 and| 
performs cornea topographic measurement on the basis of 
the second light detection signal from the second light 
detection part 35. Further, the measuring part 1 1 1 calculates 
an aberration quantity on the basis of the aberration result 
and outputs the result to surgery operating equipment 
through an input-output part 1 15. A coordinates setting part 
1 12 converts the signals of the first and second coordinates 
systems corresponding to the pupil of the eye to be 
examined contaned in the first and second light detection 
signals to the signals of reference coordinates systems. A 
conversion part 1 16 correlates the first and second optical 

characteristics of the eye calculated by the measuring part 1 1 1 with each other by the each 
reference coordinates systems formed by the coordinates setting part. 
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l(C*fbrft-^®*ffi^U, JBF4*«ai55 5«:*fL-Cfi 
^®*tiJ*b. 3 milEi&g|52 5 0SO*m2lB®j 
SP2 6 0 ictturm^Ztiittrz. 
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[0 0341 ^1 mm^2 5 0 I*. MZ.lt. 0MMIS2 1 
OtcA;>3 3ftfc0 1 S«52 3^6©S7fe{f-^®tcS^ 

i»r . * i j«WJ#^* i 0^»*««wn5i«c»ttStiS 

ff-^o^tH^-r^iftcc. c©u>x#ab*K£fgiirr 
ctxjcj: o . m i jg«isP2 5o«, 01 fmx&m 

[0 03 5 ] 02lEKig|J2 6 0(*. 0«;U*. ?S#gP2 1 

0 3 ftfc0 i ^7fegP2 3 ^h<D^m^mcm^ 

l>t, 01 2 0 £f**3fclfcfrfl K&Sb 3 5 10 

fc©r&9. 0^L.&l,^:t©U>X^l&^gfc:*fl/T 

-5. Ctt(C*:9, 02igSbgP2 6 0«. Jplft**** 
2 0©*£». D^Ip^t 5 C 

[ 0 0 3 6 3 04K. ##£HJJ©BS^ffliMg©?SifrSP 
(CMT-S»iffltg^?r^To ?HffgP2 1 01*. ffl£ggl 

1 1 . ffitStSStgP 1 12, -M> YWMU 113. 
v-^-Sggpi 1 4. AtftfJSBl 1 5. g&SfSl 1 6 

[0 037 1 S1 S^g|52 3 I*. j&t&IRIBJg*>e>J5*t 0 20 

SKI 1 l(Cag<o 02§3fcgB3 5l*. M^BSm(aSSi5©# 
«SU^S^/X«t*MIBH!j KflKcjftS 3 ft fc ^ - * - K 

s£flre*£Au S'J^spi i i RcfffiaiasEaiJ 1 1 2 

(Cig<„ 

[0 03 8] giJ^SP 111B.S1 1 S 

3M#tt£##.&„ S'J^gpi 1 ltt. Wc. 01S^P2 
3*»6©SllS#fI-«»«:*-3S. K*^«tti!B5e%*f 30 
5„ SJJSSP1 1 ltt. 02S?fc8B3 5#>6 

©02S#{i#icS-3#. -a>J5£4tf 
5. *fc. iffigpi 11«. fR^*§0©?ilir. *fcefiW 
{cjSorrxu-^3>a*siSLi/. -€-©»jms**a 

[0 03 9 ] HaMfBl 1 2 W. 01 RO*J|l2 3#fS 
-5f CC^£ ft *ttWMIfC*tt&r £0 1 RO*0 2 ffifcl*© 
*ft*ft»«ffifii*©«#«:SBft"i-*. ffi^S: 
SSPl 1 2tt. HSlRC«fir2ffi«»©»e#«:ltr?# % 

5? 4 40 
[0 040 ] 3S/c. gtiHSSSSP 1 1 2 tt. ttKKMIRff 

®iwi©isj*jfe«sg-r*. ffiwwean i 2«. 

02^ffi^©&tfcBgmfBgSP©^gft{f^©4>& < 4 *> 
#HfcSB#tt. Bftg. H#<lX fl««t»<Q\ tt^(4g. fit 

K©ftM#. ';>'Uf«;o^<ife-o5 

StJtC-C**. ffi^SSPl 1 2tt. ffl* 

.0. AM4i<c*®jrafli&*R£'r*. mnwean 1 50 
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2i*. wzsBtm^fc^iftsa^aRKmRaiJowaa^ 
/c ^Mia^gp 1 1 2«. 02g#ft-siK:^$ft&te$fc 

1 21*. ■v-*-(f^?r$O02^fi# 
t?*4. ffiaySJESUl 12tt. S2S*i^4=©-7-* 

«ttKiiirKaiJ©«afli^©^tt < £ fe^rn* 1 

i2(* m2&yc^fy<Dmmmc-o^x<Dft$kmn<D 
>pt£ < 4 ft*> 1 r>(c»-^#aaajBi^[**«6. 0 2 

HiiO. 0I^^SgPl 1 2W. 02S3t« 

©&1£KijHlfiSB©#&«^©£!>& < <k 4>t»rft^ 1 

* 4 BStftORffttttfefT 9 <fc 5 K b r 
[0 04 1 ] 1 1 6 tt. I'JSSP 111KJ; 0^?* 

ft ft fcM&IS©0 1 SO'0 2 3fc£«Ftt* . H-rlBffi® K 
SSPic J: *) J&&%ti1t&B$SM£ttc J: 0 W«ot*T A 
BSf */c. ^SCl 1 6«. ffi«S^SPl 1 2*5^ 

[ 0 0 4 2 ] 0 1 JHW*** 10 4. 01 ****9fi2 
0<b. 02^*^*3 0 4. Sii7fe^4 0 4. SIS 
«**»5 0 4. »2JRTO3te**7 0 4. 02j£ft^ 
^8 0^©^-rft^04oX{*1S^XW^rf*. 

0 0©T7-Cy>hgPtC^ig3n2. ( , 77-f^> 
hWSPSitl 131*. 02S7fcgpccJ:O»6ftfc02S* 
ff-^tc»-^<^«K:^gPl 1 2©S?JM§*tc«El>. tttt 
K©«)^ tCf&GTC©T7-Y>^>h SP?r^itloI#g4 "T 
v-*-K:ggpi 141*. Jl^tasgpi 12(CJ:9 
3 hfcfflBJfitcS-Jt M*IISMIBgB(c C ©ffi^K 
Hi^W6nfc?-*-Wt5. AW^JSPI 1 5 
W. S'J^gPX^ffiSISSgP*^©. HXlifi. ffiffi^*. 

- z ^» hwj-t s fcto© > * ^ * 

-X-C$>2.„ ^7ngP2 4 0«, S'l^gpi 1 ltc<i:<3^«{) 
ft 6 ftfc»WR©3te:*#tt*. ±feffi^K^SP«c «fc 0 
3 ft/cffi«^ 4 ©K^T*^?:^ ^ . 

[0043] ^m&m.3 o o w. zmtsmu 1 2 1 . *n 

XSP12 2. ^*'JSP1 2 3?r^t*. ^firMtSPSB 1 2 
1. (*. flOIgpi 2 2»l, ^M^IJ^©#'pf5©$U 

ap*ff^. Anxgpi 2 2t*. fti^iifo?i©te*© 

u-if*^ty. #^jy*';gpi 2 3«. ^JBiJicH-r^T 1 
ie^.3ft-rt^. 
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[ 0 0 4 4 ] oSftc. #^©Rir *IM$tt8W5£3SB«: 

0 5 B. ^ISWtcRI-r 4IR*^«Ftta8^sB©ttf^*^ 
T7n-?t-hr*4. $/t. 06&t>'07iC. Bl# 
We«:-?t,>T©i&Bjg ( l) J&Zf (2) £,tVT. 
[0 04 5] ST. Sg2§7fcSB3 5*>e>©ff#B. a** 
SP2 3 0©*x£iSM_BcjigBgSfl«£ L-TJfcl&SftS. 

^f-^s i o its, ftmoimgmmzT'yj *y 

f-rtSfr^ftS,, 

[0 04 6]§8(C. WBSSi5«©I^Bja*^-r. 04> 

rxj »H4<4>. roj tmrnrng. (4m» . m-?-* 
j&) b. ccDXB^«©^i><!:bT$ftft£. 

07n©J:'7ic. Xf ^-/S 1 0 77? KU>^ 

KD&icmz.> *2^su3 i frbommms-Pimm 20 
jswatnwsi uT^ftSo ^©M^ifiHtrBSgp^^ti^ 

B^*Wtt«i^aK*tttftllR«:»^'CXY* 
|S]©Tv-M> h^Tt^. C©£#Z73|6j©T7-M> 
h *>IB8ffl*963R 5 0 J: D tf 5 . 
[0 04 7] OffCC. *l»J3e»{C*iL>rtt, Xf^7 - 
S 1 0 3 TB. h vXfsiC-oOT©!*! 1 STnff^-^ 
ffi y W X© C C D ^©31 1 SrfcSB 2 3 TBI 0 i£ 
il^MS©*^cJ;0^^hv>^O§X^^ !-© 

©&SB. I&l§7fc§l$2 3CC<£9IIUffitg^T&g3ft 

-5 (@6 (a) ±m»m) . 

[0 04 8 ]-^, K52«Ue3Rtc4Bl»T«. Xf-?7 - S 
1 9 1 T9jkt «fc 5 &c. 91 ^Tfeff ^f©HX9 ii^i tibial 
b#k:. ^2S7feSP3 5«:<fci9BalSgP^(cot,ir©m2S 
7ftI^©a?9i^*>tTftftS. 3S2S3fcfI#©B?»Ji£# 
ftKm£EW©i^£&CBt3:|5]<C^3^o T 

<SSB. W;UiRjaJL3 6 0i£{Cfo;te-o-r. 2 5 6*fi 

apR»sn*. 40 

[0 04 9] OffK:. Xfi>7'S19 2rtt, ftMl'J/E 

TftT<,>£c<!:#£>s©T. mhtitcv>#&(D{<LW 

*. ftra^K.il/, ^2S7tgP3 5©CCD©b- 

^;u&*7fc^©{g*£#it«:Aft. sanoaiRKciS 

*SI2ffi«3fiil»AC iters (@6 (B) ±0# 
M) . Xf-^S 1 9 3 TB. ^7=- » ^"S 1 9 1 Tf#6 
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[0 0 5 0 ] Xf7 7*S 1 0 5Ttt, C^lt$lR[>' 

»2 mnm-cmmz titc^* b -7 atoms*** 

(A) » (B) T0#M) . 

[0051] xf-^'s 1 05TB. Mnai^tc-n* 

tB, ffnS?£^2 3^6t#e>ftfc^;Uhv>$®-te> 
If - -( X - ^±T©H X v i> ZmfctBMK. J: *) U i> C <!; 
#T*&„ CCT. f# 6nfcBI©x»^«. J&g©i$« 
5:SWfc, t$>#SA,;Tcfc©K:froTI,>£©T. ?St#g|52 1 
0B. ^f'^S 1 0 3T$t4C^fe/c. ^Jl/hv>©.^ 
flk£#JRb£4)Hfffr 6 . i*©x 9 i/OJ&Vi&miET Z>. 

fc<t^.B. infitsp2 i ob. mjEKKDmm.*. 
/h~i&a{HT3jctf>. >'^J^^v>s®^2>1f--1'^-i?± 

H.»li©X9^©fflB*ft»-r*. ?g#gi52 1 o 

«. tt©x^iP©iEL.i^[ig*^snB. ©rtSP©®^ 

CCDffiS*T©Stfi^©{4g^**So 
RXBFtFqo^C^a^i-rSCi^T*^., 

t. 06 (a) ±mic*?£5icm*p<c> (xen) 
s ft £„ mi ffiw** 6§f o < ]g«-r zmmmmm^v 

a-rciTtfftfts. 

[0 05 2 ] S/c. Xf5 y'S 1 0 5T«. ^2S')S^ 
tc-X>T«. ?HgLgP2 1 0«, ^2St!cSP3 bfrh'&h 

nxy-vvsi 9 2<o!iim-cwm.$titcftmfflMm<D®. 

^2ffiS^T©tttfi^(4g?:ft©-rS„ 
C^LT. Pl^'k (XEP) 06 (B) ±0*5 

SEftJ*. tt*M>©&86T&-S. R*fl««c£©a«BR© 
I'J^©KStC . v>i^M-fe >+>•- -Y p< - i^Tttx y 

i?&-%>XWC L £ o /c^CC fit. ^W/cSPTB-^rJi^T 
•5 Aj: i' V T^©S>C^** S C i tc J: 0 *HRTt S. 

[0053] cM^Kbt. ®iisi*e>tgi^n 

«. JBaiWCcHCSl«S«*«:«c* (06 (A) (B) 
©§T0#M) . 

[0 054] or&c. m 1 Xtt*2«*ffi^{c»-3*36 
^ttt^fe^ftS (S109). CCT. 

JtCfC**. T^cft^. Xf-y^Sl 09TB. jggigP 
2 1 0B. miS'JSStcot^TB. ^;i/hv>igffi-fe> 
*-©«fJ3iEIS01«:J:-j-C**«tt*91-»-r4. CfttcJ; 
-pTf#?»ftS©BK^^©^®iRS (IR^jfiffiiR 
&) T*-5 (07 (A) #M) o Sfc. §l2iKf(CO 

t,>TB. ftM©ffi#w#6ftTt,^©T. mn$i2 1 0 

«:<fcf3. cft*^ft)K©lS5*fteUT. ftmzft^i' 
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>X4l5ia«:«5CiK:j:»)3ie*»tt3WtW3n&. C 

JfcM) ~ChZ> (07 (B) #J&) . 
[0055] og-tc. S'JS$n/c*^#145:«7n-r^ 
(Sill). Xf- y 7"S 1 1 1 tC*Jl>T. SI^BP2 4 

otczzfttm&om^t, mi icnkLtcmtc. mim 

(ftmxfewum-? y) 4>*^sn£ (S7 (o# io 
^3fi©ft*!iwffi*i»t»fc. rtaMj^sficoc^cc^-r* 

fc*«fc5fc£.ft. fc£ittfert»©^«e#firK:«£-3 

[0056] o^k. uwuf*- s <s 1 1 
3) . mtf^-^to-at. m«. wtmm&v-?- 

^-***7nT£ (S 1 1 5) . s&KfCJSO 

t, cnecDtij^^-^^tH^-rs <s i i 7) . cc 

r. Htfj©JBMK3:. w*.k. &©»«***«. 
[0057](Dt75 WftJftKT. 7 D ^ f- (SIS 
f-f**. CD-ROM«©£»J§tt*\ (t#7 

(O^JWtcff ton 2>&&. 
[0 0 5 8] ©tttfj? f --ir*M->5-f >t^8S»«3 0 

a^iSKja^xttttftK «fc o «tftK©3&£«Ftt*i*Be 30 

T*J:5ttJ&». fiLb©J:5K:. WC8L 
*s*7-C*n««l»3igl/. »Tt?*nt«I3©HTi«c* 
(S 1 2 1 ) . 

[0 0 5 9 ] CCt?, B©x?S*£;vrt/hv>|fca»?>f# 
■S^tC-^C^Ti^BJ-r^o B©i yi?£M.>U hV>flSi*> 

<Dftm?z&m}*>. -entcifii^fn^^i'^t^c <t 

r«. @*>£©tmi$#^<££I?^©/ttf>. Sfctt. ^ 
;v h v > 7' u - h *sia#f^^3R^-c 0 £ fc 40 

«>tc, hv>&©a&c#jcST.5S|5##. ^-n«f:«j$f 

©;■* ?» ^ 0 > f J: 0 4>bj^ < ^c-,Tt>-2> c t 

[0060] 09&C, Ki?^£^;Uh-?>&#>e>f#& 

fc#>©tfcH80£nvr„ 09 (a) ffjjssnfc-'v^h 
•vy&o—W-c&Z. cn£09 (B) ©<£ 5fc. 

h©93£<*£itiR-r&„ offfc. @9 (C) 
©«fc5K:. ^^h-7>^mcto/c<9C©teS ; 5:tf'5 50 
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[ o o 6 i ] &*. n&tsftz^ttmmmva.m(Digi* 
^r*2s*«#{cd*n*w«s#«:*jffli/r. ansi 

H^atJftt^Flfil £&SlI>> *»5E-r 5Ci*5 

«. tt&s. al$&s. *«&©««. «©»«. 

^wtf e>n^o 
3 0 o-cffl(r»e»n*ffiaus(jS4-r*c & o 

< . MAt*. SfcHSBttS. tMftlR©*E#ti0L tt©7£ 
tt. «fcK©*U&©8&« (ABBtta) 38E 

6 n*. gfttttt. v-*-jW»RRStiT 
WAtf. v-#-£!fi4M>£jI-&iBg}£-r.2» 

*-^fiR3nri«>4*»^, v-*-©EME- 

J: 0 roer 5 c i *ir 1? & . 
[0062] v-*/H2Wc*>. fflffl^©^« 

m ■ ffi&Dm&K&rzmm&m-r. *-r. a 1 0 
10 (b) K^-ri^ic. ftfi«c*h4-ass*«is©-»'«ar 

->jWfi£Sn&. C©/^->{C«fc0. @IS$4*St5£ 

i. c©«t5tt5ftBi[©^9 7ttiaKflfi^w«rn-r 
6„ *©«-rn©*w. §S'JSfflis*g^7 7©»© 

[oo63]HiiK. B^wmxBaisisfiFsce* 
?f^/c»©7P-^+-F^r. *-r. ffism*** 

#«c**4. ) (S 5 0 1 ) . o^c. M£liff*%£ 
(«itf. B?LSJ:D + 0„ 5 mm) . x 9 ^(C 
3&>*«->fc6. Bfjgfi. «it«+0. 1 mm-3-otf-^-r 
(S50 3). ortc. ffiSfiSr^fSfc*. M^BS 

©^gp^cca-^^ . ft^^^s-r^ ( s 5 0 5 ) . o 

ric. njB*lftI©5SK»flf*iB»-r* (S5 0 7). o 
*f«C. *g^Of--$^-Kf-f^i' (HD)HK 
«?¥^-5<btfe(C. B?LSfc«??TS (S 5 0 9)„ 
[0064] ccr. 012 K. MSflEMt&SttflHI 

». 5 7"S2 0 7©f¥*ffl7P-^ + - B 

mV^-yf-ZO (0) iBSS^-Kf-fXf (H 
D) 9©y«'J2 4 0ft>6fg&&tr (S7 0 1) . C© 
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^±©&K#ffi£fflt>£ Oi^C. 
W^tcr^ % Mcm^Z^'bZ&XbZ ( S 7 0 3 ) o 

tlfCDttSi^ofc^B^-SS^Ii^-r^ (S705). 

r-£F (0) . m*.im&±<D®BLft15*:fflm-ri> 
(S707) . og^c. ^MVfflfcZtltcy'yyr-tt 

f <e>) iif^^f-iio (6>) <Dtm&m.i>i&< 

tt £ <fc 5 . ft K A @K 1/ fcff.'JS 3Wcy77f-^F 
(0-A) (S7 0 9) . CUt, ffl'J^Bfi: 10 

9K**ftgAMi£l,TC>SC (S7 1 1) . 

[0 06 5] &(,C&2m®%d&Vl<iC'Ot,>X$Mfi-?2>. ± 

2 SH^Ktc «fc S*S[BRgP©SI^CC «t 0 tiWB^to^WStf 

C©*§^. m28'J©S£ffl<v>T. &!<JygHl£i?f 
S£©ti««:<Sate*rt**tf 5. ^C«c» 1 i'JS*©m 1 S 
*W3&>6*1S*«#'&«"C. »2iM3e3fi©»2S3feSU 

*»6Sl23KfefI-*»*»4. iRJWKcfa^rtt. mi^t 20 
(gMUStirX. ffi«#©[HieS.O'/ / X«^Ki) *fr 

#. *2«3ejRTtt. H!fisaj^tc3in4ftMii.^©«* 

5tmi#.'JS»©mi:£»* s £mi^{i^£^'r. £ 

r. awwKisorw. ms^^fttf/XBSraa 30 

n-sm 1 #^tt*iH4»'fr©ffi«»£ o-cnwrr*c £ 
[0066] c©wt?tt. A2ae£%«fflt»'cftKnjS 
#*«t. mwmum 1 »jsE»*»6»6h** 1 

tt***'C»©0i«J6«:^fe , *"4*>©"C**. etiteJ: 
D . m 1 #3^14© 7 s - if *«"t>^ffiB3fi £ 0 r«ffi 

t?.Ci*i-C^i. 40 
[0 06 7 ] 

[¥fm<D$hmi *mWic£Z£. fcU:©J:5«c. mis 
3taJ*»6»i5n*a«WR©iDt!l-t»JSl>r*f I -f i. m2 

a»e©ffi« * ci^-cts. 

[Hffi©«MI«cSMB] 50 
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[01] ^IMBtcRI-rSEite^ltttW^aottBS*^ 

si o o^^-rs. 

[02] rf<5 ? K y > y©«RRH. 

[03] *%Hg (CM -T SK%¥^H£ga©«tlgtt$l 

S200 ^"n ? ?m* 

[04] *«P©IR«H4i!l^«©iSIJ*ffl«:MrS»«l 
tttiEH. 

[05] *mwm?zwt¥^w%&s.<o%i<fe*ni 
[06 ] as#ttS'J«{cou-c©BftiB0 (Do 

[07] R«tt«C£«:oi>r©tti»H (2) o 
[08 ] mflgg|J«©UoW0. 

[09] Bx^i/?r^;Uhv>^eff-5>/cto©go^ 
0. 

[010] ffitRN • BC©«£(<:nr«llt9il9. 
[011] WoC«WX.*«SIMW^*tT9>V:*©7 

[012] a«JSffi^i»«SlffiSSi©M?:JiiS-r€»/c 

[##©SfcBJ§] 

10 ^1 JSM*^» 

li. 31. 5i. 55 mi ~~4yt$m 

1 2. 32. 34. 44. 52. 53 SI#U>X 

2 0 mi $$t%&3b 

2 1 HU->X 
2 2 Ajl/F7>g 

2 3. 3 5. 5 4 mi~3S7t;gP 

3 0 »2£##¥* 

3 3. 4 3. 4 5 fcf-A*:/y 

4 0 

42 77*-*;H^>X 

5 0 Wfiffi^Jfc 

6 0 t*M£K 

7 0 ||t2JRmX#3fi 

7 1 7*^^Ky>y 

8 0 JB2SS**^3fi 

1 0 0 mmffiS8tB©3^3R 

1 1 1 jg|£fl. 

1 1 2 ffitISM 

1 1 3 77^> MHffitt. 

1 1 4 v-^-ISggp 

1 1 5 AUJ^SB 

1 1 6 ^J&SB 

1 2 1 ^ffiffll0P3ft 

1 2 2 flni«& 
123 pf*y» 

200 iRtt&*j£&a©aai$ 

2 3 0 ftTrcSB 

3 0 0 ^flSi£B 
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S505 



A/ 



S5 0 7 



S5 0 9 



End 



(15) 



mm 2002-306416 



[112] 
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